ABSTRACT. The objective of the present study was to find the effect of feeding of Gliricidia (Gliricidia sepium) 
INTRODUCTION
Rearing livestock is an integral part of the farming systems under coconut in many areas of Sri Lanka. It provides a steady income throughout the year with less risk than intercropping. Particularly in the coconut triangle, ruminant animals are mainly reared under semi intensive management system with tethered grazing. The main feed resources available are grasses and weeds grown under coconut and other perennials. Ruminants also help control the weeds thereby, reduce the cost of weeding. According to Liyanage, (1999) coconut production has shown an increase by 20-25% after three years of practice of coconut livestock farming systems.
1* To whom correspondence should be addressed: sharinsc@yahoo.com Department of Animal Science, Faculty of Agriculture, University of Peradeniya, Peradeniya, Sri Lanka 2 Coconut Research Institute, Lunuwila, Sri Lanka One of the major constraints faced by the dairy farmers in the coconut triangle is the severe drop in body condition during prolonged droughts (Ibrahim and Jayatileka, 2000) due to scarcity of feed. Therefore, forage diets need to be supplemented with an additional energy or protein source (concentrates) and minerals to satisfy the cows' nutritional requirements (Ranawana, 2008) . In order to ensure a steady supply of quality feeds for livestock even during the dry season, excess forages could be preserved as silage, hay and leaf meal blocks (Premaratne, 1993; Somasiri et al., 2010) . Gliricidia is widely used as a source of nitrogen for ruminants, especially during dry spell. It could be fed as a fresh diet or in dried form as leaf meals. According to Somasiri et al. (2010) , Gliricidia leaf meal can be formed into blocks to improve the keeping quality using a briquette machine applying hydraulic pressure. Furthermore, these blocks can be improved nutritionally by mixing leaf meal with other feed ingredients such as coconut poonac and rice bran, and could be stored up to three months without deteriorating the quality, if packed properly. They can also be used as an effective feed for livestock, especially for dairy cows during the drought period. Therefore, the main objective of the present study was to find the effect of feeding of Gliricidia leaf meal blocks on intake, live weight gain and milk yield of dairy cows.
MATERIALS AND METHODS
A feeding trial was conducted at Coconut Research Institute (CRI), Lunuwila using indigenous cross bred dairy cows (Indigenous x Sahiwal) to find the effect of feeding of Gliricidia leaf meal blocks on their intake, live weight gain and milk yield. Two types of Gliricidia leaf meal blocks were prepared and compared with a control diet of grass and straw. Gliricidia leaf meal blocks were prepared using the following recipes; 75% Gliricidia leaf meal + 25% coconut (Cocos nucifera) poonac (B1) or 75% Gliricidia leaf meal + 12.5% coconut poonac + 12.5% Rice (Oriza sativa) bran (B2).
Six milking cows having an average body weight of 311 kg±17.8 in the latter stages of lactation (1.8 L±0.26 per day, around 210 days of lactation) were arranged in a Latin Square design (3x3) (Gomez and Gomez, 1976) for the experiment (Table 1) . The cows were divided into two groups according to their body weight, age and number of calving. Animals in a particular group were randomly assigned to the three treatments such that each treatment had 2 animals representing two groups in a given experimental period (Table 1) . Brachiaria brizantha, Coimbatore 3 (CO3-Pennisetum perpureum x Pennisetum americarnum) fodder and rice straw were given as basal feed for cows based on their availability as a common feed. Both straw and fodder were obtained from nearby fields in Rathmalagara, Madampe (Low Country Intermediate Zone).
The cows were introduced to the experimental site (cow shed) and kept for an adaptation period of 2 weeks. During the adaptation period, cows were treated for ticks and fed with the basal diet of grass and rice straw along with two Two types of blocks (B1 and B2) were introduced gradually during the preliminary period (2 weeks). The number of blocks was increased gradually up to a maximum of two leaf meal blocks per day per cow. Leaf meal blocks were broken into pieces and water was added to make a pulp before feeding. Mineral mixture was added to the pulp for treatment groups. Treatments were Basal diet (T1), Basal diet with B1 (T2) and Basal diet with B2 (T3). Number of blocks given to an animal in the feeding trial was limited to two blocks from B1 or B2.
Weekly body weights, daily milk yields and daily feed intake of cows were measured after the preliminary period. Body weight was measured using the weight band (Farmer's BoyPatent No. 812717). Collection period was 2 weeks. Once the data collection of the first experimental period was completed, cows were given two weeks rest period to overcome the "carryover effect" from the previous treatment. During this period, cows were tethered under coconut three times a day during the day time and paddocked in the shed during the night. At the start of the second experimental period, two animals in the group were assigned a different diet. Allocation of treatment was such that animals in a particular treatment were not allotted to the same treatment again in the second experimental period (Table 1) . Before commencing the next experimental period, preliminary period of one week was allowed for cows to get used to new treatment diet. Then collection period was continued for two weeks. The same procedure was continued in the third experimental period. Accordingly, three experimental periods were conducted with 6 replicates per treatment using the same sets of cows.
Water was given twice a day (6.00 a.m. -8.00 a.m. and 16.00 p.m. -18.00 p.m.). Free access to water was not allowed due to practical problems such as leaking of water to feed troughs. Weight of the feed offered and refused were recorded daily at each feeding during the collection period. Samples of feed, test diets and refusals were collected, composted, dried (60°C) and stored in paper bags for further analysis. During the analysis, all the samples were ground to pass through a 1 mm mesh using a laboratory mill and analyzed for dry matter (DM), total ash, crude fibre, crude protein and ether extract (AOAC, 1995) . Data were statistically analyzed using cows as blocks along with the time in Latin Square Design. Body weight and milk yield of cows were adjusted for the initial values and adjusted means were compared with probability differences for significance with General Linear Model Procedure in SAS version 8 (Statistical Analysis Systems Institute Inc., 1999). Table 2 presents the nutrient composition of straw, grass, B1 and B2 used in the feeding trial. Highest crude protein content was observed in leaf meal blocks, whereas crude fibre content, in all the ingredients was above 20% except for coconut poonac. Nutritional composition of straw and grasses are in agreement with other workers (Ibrahim et al., 1987) . Highest ash content found in rice bran is in agreement with the work of Nguyen and Nguyen (2003) . Table 3 presents the mean dry matter feed intake of cows during three experimental periods. Dry matter feed intake of basal diet was higher in T2 (basal diet + block 1) and T3 (basal diet + block 2) compared to T1 (basal diet only). Numerous workers have reported that inclusion of low levels of legume foliage or grass increased the intake of fibrous basal diet (Ash, 1990; Kimambo et. al., 1992 and Premaratne, 1993) due to increased availability of fermentable nitrogen and other nutrients required by the rumen bacteria (Nguyen and Nguyen, 2003) . When the intake of treatment blocks (B1 and B2) was compared, intake of T3 was superior to T2 indicating that B2 was more palatable compared to B1. This may be due to proper protein and energy balance. Total feed intake was significantly higher (P<0.05) in treatments T2 and T3 than T1 indicating that both leguminous blocks were palatable to animals, and supplementation of these blocks had enhanced the consumption of basal diets in treatments T2 and T3. It was observed during the feed trial that cows consumed the leguminous leaf meal block very quickly and it took only one hour for the cows to clear the supplement feed from troughs.
RESULTS AND DISCUSSION

Feed intake
Grass and straw are generally considered as roughage that contain high fibre and is bulky in nature. As a result, feed intake is reduced and retention time of roughage in the rumen is increased. Therefore, intake of T1 was low compared to supplemented diets, T2 and T3. However, supplementation of basal diet with Gliricidia leaf meal blocks may have increased the availability of nutrients to rumen microbes by rectifying energy and nitrogen imbalances in the rumen and stimulating the rumen microbial activity (Ibrahim, 2000) . Reynolds and Cobbina, (1992) also stated that when roughage was supplemented with concentrates, it enhanced the feed digestibility and intake of animals. Nevertheless, Devendra, (1993), Stewart and Simons, (1994) and Nguyen and Nguyen, (2003) confirmed that when used as a supplement, the optimum level of fresh fodder trees and shrubs should be about 30-50% of the ration on dry matter basis.
However, the amount of leguminous leaf meal blocks used in the present study was about 22% of the diet (dry matter basis) and it must have stimulated the microbial multiplication and activity in the rumen and thereby increased the feed intake of animals. 
Body weight and milk yield of dairy cows
Body weight
There were 6 replicates per treatment as data were collected during 3 experimental periods according to the Latin Square Design. Live weights of animals were taken at the beginning of the experiment; end of first week and at the end of experimental period. The mean live weight gains of cows during feeding trial were calculated accordingly (Table 4 ).
As shown in Table 4 , T2 (basal diet + block 1) and T3 (basal diet + block 2) had a mean live weight gain of 1.0 and 1.17 kg towards the end of experimental periods while, T1 (basal diet) has maintained only 0.67 kg mean live weight gain though the values did not differ significantly. The differences were not significant owing to the high variation observed among replicates within a treatment. However, the increase in body weights may be due to the extra nutrients (protein, carbohydrates, fats and minerals) received with the leaf meal blocks supplementation. Simbaya, (2002) also noted that fodder trees and shrubs have the capacity to promote all aspects of animal production when used as a supplement. According to Premaratne, (1993) and Seijas et al. (1994) high live weight gains were observed when the legume was offered daily.
Milk yield
Milk yield was measured in each cow on a daily basis consecutively for 14 days during the collection period. Mean milk yield of cows is presented in Table 4 . According to Table 4 , diet did not have any significant (p>0.05) effect on mean milk yield of cows. However, highest milk yield of 2.4 L was obtained from the cows fed with T3 (basal diet + Block 2) treatment which consisted of Gliricidia leaf meal with coconut poonac and rice bran compared to other treatments implying that the leguminous leaf meal supplementation to dairy cows increased the nutrient availability enhancing production of milk. The cows were in the latter part of lactation therefore, improvement of milk yield at this stage was not that visible.
Similarly, Jayasuriya, (1984) noted that supplementation of Gliricidia with either untreated or treated rice straw increased milk production in Surti buffaloes. According to the results of the present study, mean milk yield of cows receiving T2 was lower compared to T1 and T3 by 5% and 8%, respectively, even though the values were not significantly different. When the leaf meal block 2 was prepared, rice bran was included with Gliricidia leaf meal, so that it must have helped providing balanced nitrogen and energy to animals and thereby increased the milk yield of cows.
According to the present results, the supplementation of roughage diets with leguminous blocks (22% on dry matter basis) increased the feed intake of cows. Supplementation also increased the mean body weight as well as the milk production of cows. This study was carried out during drought period. Hence, the quality and availability of forage was low during the experimental period. In addition, night feeding and concentrate feeding was not practiced in order to follow similar management condition carried out by average farmers in the area. Supplementation of blocks was limited to 2 blocks due to practical difficulties. In addition, the present study was carried out with crossbred cows who were at the latter part of their lactation. Hence, the influence on the milk yield could be marginal. Therefore, it is suggested to carry out the same study for a period of 1 to 2 months using milking cows at early lactation during drought season.
CONCLUSION
Supplementation of roughage diets with leaf meal blocks is effective especially during the drought season to enhance performance of dairy cows. Accordingly, Gliricidia leaf meal block 2 which consisted of Gliricidia leaf meal with coconut poonac and rice bran was more effective in enhancing milk production and weight gain compared to block 1 which had Gliricidia leaf meal and coconut poonac. Therefore, Gliricidia leaf meal block prepared with 75% Leaf meal + 12.5% coconut poonac + 12.5% rice bran (block 2) is the best leaf meal block out of the two leaf meal blocks tested in this study.
